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01 ^gg SEI 3 »I3E^S0II &e! 2°^, tf/JWJIfe Sfoj 21 

2ISS0II DIAII& 01^012 XI BIB ^SSS i^H LH^S :^5!H(slIt)#Sl ss^ism ^> 

asa y^^fos aoi an, oi oil eigmot 21522* mss^oiiAi ^ x\&=?z 

(finger structure)^ £ ^§#(macrovoid) 01^01 SiU ^Zi CfS^ 9#?£2| i^§2 
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bssai. 313113 asE. mag msn ^»ot a a- 01 a »*ioii sbi'«s a 
^ ^ 3 ^ii^^soii ae soip. 

IS iS^OII 2|5f01 *||»@ g^9> S|g WE} 21 P^ 2I?E P£(spiral 

wound type) SEfe ^3)01^ P°J (pi ate- type) Oil IdlSfOl B^l ¥EI& 3>S «S ^ ?fXID1 S 
AIM XFXII XI XI 8 »££W SXIM 4:S§F& 4> 2lfe B'SSOI 2JP. 

oi oil pp ota saoiaoi §5 ass* ^xh^ai b^sioi wgg. m^g, uit 

bj«, m^aaoi ¥IO|y Mil ^XPt SXH BtOI ^01X13 2iP. 

SSI 4>XI3 £JH£ & ti^eiOII S 211 21 3I££A1^ Mil £SS*2| 

3 SADI £12*0 OfOI^M *II2S(S!S^ ^3R± 49-23183s)S dl5E6>Ql, § 4i 54-1 45379 ^ , S 
± 56-152704S, § 57-82515^. ^^5i XII 0121911S. EJg^ 4: 58-91822S, ^ 4: 58- 

114702S, § £ 59-2280 16S, » § £ 59-228017S. § 4: 59-112027S G ^ § ^ 58-1321 12S Oil 
JHAISOi ^gfi TI^IT ^ SICK 

bun^i 2^1 3i#on ^6}^ ai^ omi^Af ^jw± 49-23183^) oil Mt= m^\ §5 

M^m 9io\M isAf ^a[ai m^iji oHo^Ai §§ Aiespi hhboii, nse ^ 

£^ Ui¥BQII X\mm ±2!«0| 1^32 2l£B0lfe mWMD\ 33 10/an 0)^2] geoi 311 

^SOH 2*fer BSJ Xl#^£(flnger-structure)2| ^EHM SfeP. 

01 Bf2| 2ISa©£ S«XII?t iSi Ol^b a 311 ^XHSU) 21 ¥ 53§ 

Oil XIH^OI 3131*1 2J£3| 9*813 LH&gJgO| 3P. flSAI §2^ 

01 eg LH¥ ^3^^ A[§^2^M1 »A^£3l ^£A[ U¥ £B0| £#£| 

SMg SSAPl 2iT£PI £P. 

6PI ^£ s5 £^Af£r 3 ^gOII 2J6F01 OlUPf £^ LH¥B0ilA1 £4? 13 6f 01 XI 

311 EIW SSU^OII 3ilOI3(cake)3h SgEPI £13 SEB 31101321 XH3P> CHB1 

^ 0J^°» ££[0i| 2i01 n|i£(3| LHSOII a 01^^»2j S^3^ ?dle!£IW e S£ g^!2| 0i3fS 

?i6foiAi^ e uisoi ^q^3ii si en oi§ei h?h^ 3fsai 3^01 eea>i 

U af2| -sa(founno) ^^0! tiUJIOISI J[^^0\ 0\&m?im 3^ e|2i 3IS0I ^§£|0i y£XB 
@ S^XIIS2f S^eh 012f^^e ^fiS ^bDl^ AhgSPI BSOI SiiP. 

01 chi am oi3[ g^2i sseoii aire g>xi a^n 31101321 jji^^j ^^sai a^oi °i°i 21^011 3^ 
eiui°^ ma^oi of^ ?ioiy aigj oi3f &^2i ^^°ioi xiipisgia. 

54-145379^ Oil M ^AfgS«OI! 2dH^4^g^e S^&S^W g£l^2| Ui P 2J 2^0|| 
30 0! Xlli & S3 AhOIOil Xl^^iM 3>fe §5 ^^^2| Xll£^£0| 3HA|£| 

01 2LQ. 

^31 LH • 21 ¥011 3fX|IZ gid LH-21^ OjJ2f^^0|I <M§hxho^ A^g& ^ 

2|o D | i a«£^ 3Pb Sgg 2i°U P^^2J °^JH| 21^^01 ^ /H ^^3r 200/^1 S £ 

22 *P4*£0I Xis^aW, Ee[ bH¥OII xl^^e i^3il 8^31 9\B\0\ g 12^01 ^e! LH¥ IH 

AFSa££JN-»A| ^£3f i^a til^OI SOlXIfe SXIISOI SiQ. se» ui^ OI^^o^ a ^ 
SIT OHb &AI 3|gr& HH^ OlB^^Oil OJ^ ^«l§e J\X\Zt ZLH 2I¥0II a^_i§§ e]^H 21 
31 OH^Oil ^HI^OI ^ BSO| SIP. SE& 2I¥0UU Afg5[^ 3^0ll£ ^A| xl^el: ^ 

^§01 LM2I 9^^011 212°^ ^£01 BS0I 2iP. 

^312] ^£21011 SBI^^J LH, 2J S^Oil *IE|£ 5>32 01 x| D d§ ^SB A^ 01 Oil Cfi^ & 

^ XI XI £11 M ^^^01 56-152704^011 3HAISCH 2i£U, 015151 ^^^01 

^^01 ^3121 ^»ISM0| SH2SXI ^EHS'SttO. 

^^^©1 M 0121911^011^ ^^Af2| LH, 2i SB 01! XI SB ^£1^01 ^^|8fX| 8T^ PS^ ^Ah 
^51 e^Af °|0I 3HA|£]01 2^°P «l>l M^2| ^X^OI 3311 ^Ail^OI m EJXI 

^XIISOI SAP. 

59-228016S ^ g ± 59-228017^011 ^31^21 iife ^S2^ e^A[2| 

oi^ eb^oii xmm sb ^ e^a^ ^^p^i §§ ^oiem pg e^oii^ xi^ei-xi sb 

^! pg^ ¥016^ 3 ^21 «!3 stroll P^b XI ^ ¥0I6[01 

m^&m 31XIBA1 = A| CHI 3|3fl^ ^ei ^5 ^^^01 JEll^SOl 2iP. 

01 S P^ g^moi SB #31 ^SOII 3HAI301 ^?3S3> 1) gSA| LH¥OII xl^el ^£J#M ¥ 

016FI2 2l¥0ilfe P^^ 951 ¥0161-01 sZlM LH^OilAi XI ^ ^52J 5§°5 03 

5fe ^Z^2f, 2) LH¥M P^^ 6HI 2l¥M xl^^h ±Zim°^ m&zl Q§ e^g 21 

^OilAi Xl^^?i^ 0ISfb 75? 301 2i§§ S 4= SIP. 

DP I Oil Al 1)2] OIOI LH¥ 0131 &M2\ sBI^ 3I^0IW ^3121 2)21 2l¥0ilB XIUS 

^El^g 3>I> 2i°3^ ^OIIAI 31^^ 2J¥ A|^j#e 3F£] e^Af ^21 01 HI >{o| ^ 

^3 9XQH m ^ 91Q. HaiU ^31 2) ^ZSM SIEfe ^aOII 910\ LH¥ e3Xil^ 3^E2| 
3IS A^gm^CII 4^^3131 ^3^01 ^6fCH, &^^2| 31^013^ ^gAf LH¥21 

- £ oj efgwgj SXI3[ HSU BE! OfUEf ^Af feOIOll »|^g ^ffl gc^ ggA[2J 3^ g 

EH ^X|3f CH^3 3^ <=J AfA| m£M°\ ^B0| El 01 U 31 ^3. S5A|2I LH¥3^ 3|»S £|0| 
A[2| %A[A\ gflS ¥^^311 Sfe § ^gsfOII S^S ^JIISOI 2iP. 

5E&, ^312] qp^2| 15 «^ejg Mli&Oil 21CHAH ^3H4: 59-1 12027s § ^ 58- 

132112sOIIAlb Ul¥ §^2£ ^I2i r Hf^EIS Ahgaf^^QI ggAf2| 2J¥ 15 

M2| 4- Ail 01 ^Olb ^31 ^31 m&ssOl Em 4101X1 SI2°^ 3 ^^2| g^S ^33f gl 

3 ^i ^3i s&^s fli§2S¥£i w^api a mm, o\m\^ ^21 s«is ^» bishop api 
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OH^OII bISOl BtOI §2 i*§-Of/diee£ SBI g!¥ SeAI5?l£r £11 01 5^CH §S £ 

X\m 2l£t Oil 2^011 5!ie! 2,921 MP «$*s|j& 

sbi ssti^si Jiis^SHj xiae eiasss e>p. 

^I2[ ggSr?! flS r 01 S 9t2| 21 21 S3 Oil DIAilSSe xm&[ ± 

3*I>. LH*^ flBIK ^^ISOI 01- b! ^5!S(slit)#2] S^^l^g 3fe 8T@ ps^ 
5§i 01011 2!£]8rOl mS£^j2|- 2JSS^0llAi XJ£^£( finger 

structure)© ^ §5S(macrovold) 0IS0I °H4 ^Zl DS^ ^£r^£2| t^§2S S^S 

es s^sts ais&p. 
oi t§§ ch^ ^ aii si ^saie ami* hp. 

01 Mil £S a^SJS SPISI MB ^ AlOUSOtl 2I6H XII1S2I 23 ^CHAf£! 

I* ITOI Sf2| 2I^£ 2j£30][ U\M\ 531 xlS© ^gJ&S 3*2 LH^£ HI2SE2I LH¥S3 m 

□ M£!^ 201 ^^^(sllt)^oj 53JISS ife PS£ D d^5§2? EiCH 2AH, 2IS 
2^011 A] 2>2» ^^ei; X|£r^?ZE( finger structure)^ 3£ SS^Stmacrovoid) 3BIIQ 01 SOI £j-p 
^Zi PS£J ^&^£2| iZ!§2^ 01^015! ±£JS-X|£r^£§-ps&^&:?£#-S§ 

»tf?S«£| 5#S ^£JSIO| 2iP. 

2IS32I DI/MI ££2| xlSe* ^2J#M 0.01/tfi ^|g2S OI^CHSI 2I23M D\X\H &P. 

2i¥ ^aaa- eissroi 2j^?oii/d ui^o^ g^oi g^*i°s e^aife xi#?3£ ^ ui23^2j lh 

¥ PS& g^r^SIS- 2J38I0J UI^OIIAj S|^o£ g^rjl g^Srfe Xl^iJI CIS 

& a^sei ez^ui- gsnoii atoi/d. xi^^fer m-2i53**oii>M q.iw 01^21 sgg 3*11 

LH¥ e^S^OIIAIfe 4^ /flnO|£r2J 01 M Ell 3 Ell OIK] taper SO^ZEOIDI, LH53^2| 

P^& XI XI mt= m 0.01-5/*), IJOI 0.02-10/^21 ^aiH^ ^IS0| PHgg 40-80%^ ^JH6|^ UiSS 
2f 01 Oil 2]§a r 01 0.01-10/^21 ^&l?IS(open pore)S 3 ^^^^2| gf^ XI XISOl 1-10//m 

^3HI^ OlPOiXj 2iP. 

Q^ i^^OllAI #aiH^ ^152] =01 0.01/Jn SCI ^ ^OPI 0.02/fln MP §29 ^ 
54-1445379^011 UPt* ^^9} ^A|6IUID4 PPAi ^^^0| XISrEII? ^01 SP 3IZ SOI 

^ SP S3 P^il^^moi 3&e|oHXI^2 O r &^X|S ^^1 ^^OIlAj H §EH^F umQ. Egl 

^H^SOI 40% SP P4^^0| SCHXII2 3HSM0I 80% SP 33 ^71 ^£2| °|0| XJI^£|CHX1 

XI Sf^P. 

SE& Q5i ^^^^2J eZ!-e2| ^THfe 5NWAI2I ^I^p! 37I2J 7MI» ^£ ^ Lfl&^S SSSf 
^1 ^IshOI °J2j 2X0 ^Wl Oil CH6I01 1/200I&0I die^Srffl. CfSi &^i2| eZh#2| 9\X\^ LH 
^ 2l^0llA| e^aiOII 2i0i£ IH U¥S30im ^Z^§^X|2| »^|2} 21 ¥2 3 Oil Al ^ZhS^ r X|2| 
^£121 1/10-10/1 SSEPF ^P. SE& P5i ^^f^52| g^S2J ^(ga^lfe 0.1-10/m 9£2| 

^^.Ul ^(open-pore) 2S 0\mo\X 91Q. 

OI ^§21 75§ mz\ SPI2I fll3£0IIA| SOh ^ 4- 9i^0\ ^ ^JHIOil LP 

p ^£21 ^irs ^xi a^p. 

Olfe 01 1J32I ^^^01 2IS3S2I ZMSOI 0.01/an 01^011), LH¥^ 4- ^01^2] EIIOIIH ^ 

2i xi ^ gi^^i 3£ii? l«50§ ^ mzimo\ 2js3e2i ^ischi o\mo\ io-ioohh a?i 

2| >1PI 715°^ PS£J XI 71 XiS ^?^SCH 6 r 01 P5^ ^52| ^ 

wi e^Pi ^21 ^i^i^j a^6 r oj 5|2i ^^^oii^ gtre ^xi atbQii ^y^9?i tag 
oip. 

^^121- 01 g*S2| ^£| &^2i£| e^^o SJ^ 400xl0" 3 g/cnf -min - 

atm0|^2| e m^&& ^feP. 

□ SOII 01 ^ S Oil AH ME| ^2 Wli^gOil CH6I-0I ^9^Q. 

IS »li0ll 2iCHAj iSEl *ll£S ^21 ^^P^ ?H^?B e|^^2| Uj^^ eCHOII SIP. 

eeH¥P oi chi am 2^2* ^h^oi oi^oixi p§m ^smoi ^xiaoi 2iP. 

xiiet s^oii 0^ e2j se& esi ^^ieoiu sbi oii^^edg ^21 2 

^xree ^21 ^^oiu ^ai ge»2i e^fAppi ?i6ioi saimsi ^w. eoHoii cup 

^&e! ^S2^ ®imO\ Ahga^Cil 01^^ fll^l^ gOlsl^l JOH 4 SiOIOt efP. 

2f =?£t= Mil 01 2] ^Ar^5H2| §£. fliei^SE. ^J2^2J ^WOil HIP ^^^i SEi= XI ^ 

§!P. 

^ MBICH2I ^A^^j2J S£E, XJI °|^S^r fell. Mj2^0I1 2]sh s^oj £!goi J^EI2 

i(sponge-structure)^h £IH ^3 M&IDI2I ^A r ^^12J §i fll^E^ ^£ 

^1 UHf = 3 Xl^^?^(f inger-structure)^! g^^P. 

g^3s*o S §ai §i s^^s. MP ^xi^ ntii§2i y«s« ^^i sohchi genaioi 
^ii^s ^ai- 2m &® ±mou &#Ai9i^ saioii ±m m¥ sou ui¥ e^^e ^sai?i s 

^l§2£ PS 2l¥ene!i2l §2 ^3£0ll/d eHA|3|>1P. SE^ 21 ¥ en^2i eiz ^ 

is ^Af^ ci§ ^aai g^Al^j e ^Aliai^ ^S£5 WI5&P. 
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mm ot cm sitemap! 11 xhse, xig^si uigaiiehe b^°£ ^fe s~ en^oi 

g*A|- g™H} 312^ mJW± 54-145379^011 M& US LH^Oil ±2im0\ 01 <P 

CHXI^I [Tf2J/d &JI ^^2f LH^SSOI g£JSX| 8J°W a}B}/d ?£2| m^HOt 01 

^chxixi s*^p. see[ LH^eiiflis em xisse, xien:^ aigoHoii ens msi 4-xi 

21 gmOHS ^^Al^i g™S A^g^OI igAfi *ll£61^ S^0il£ 51^71 ^011 eJSi^ej 9? 

<ye Ai^ixi am ^^^3} gui ^oieoii xfe^efgfse e^A[2j m^ss^ 

CH¥^ XlgH^ bllgDHe Afget JI52J 3X1°^ H£ ±5!^ 

&2| H^JISM gXI ^5*01 21 0|Qf2] ?|g£^ 0l<~Oj£l lH2£g £>il ^Cf. SEeh LH 

¥en«is mi\ ije xigs=, bigoHoii m& m^\ 4^x121 ggone §^Am 

g^S AfgSHQ 2<M§ A|^|9hW e^AhM Jll£^b 3^0ll5E LH^eHEI^ si Xj§£, XI 

eiZ^2l b|g OH Oil 6H£T MSI 4^X|2J ojgOH^g ^£JA|?J g°»g A^g^3 ^£2J UiS 

22i ^51^^21 J\£2\ ^^l^^2J B^2| «EHS XHOjapPh CHgH OIS ^ 6H 

Mzz Ui¥ eHfllOil 3£J^°£ 3S|/dl£! mi% J2g£, 2§2^[2J big OHM SJfa^ >! 

01 b^5|^Q. USUI ^Mg^2| 5£j gi LH¥^2*II21 g£E2J S 

#^2j SISS dHIMI 2I6HM£ ^^12} ^ e^sHfS JHeltDISE 8H-} gJgOl TNPgH *Jii£4> 

m «ieis aoi g>*rP. 

e&m^ oi^eh ^g^iii sa^ ^^i£i oiq^o^ xh^ai^pi -3© 4* tie 3 
m a§i as M£&%m &mw yip. 

MSI 4*X|2|- iPhfll §^ OI^HI SiiOHS 0I^0|£! ^A^^S 0\m&m icgOllAi °^A| 

51^ SAlOil teUI¥2J eoil m% mVl ^X|2| ^gOH(good solventm XI Xjg^2^2J bl 

gDH 2S£ 2^H^2J blgOH^f 01^^^ Ui^gH^S ^^A|3|^A1 

gi\mm mmM?i 9\^mim^ ^mai^ oh teoiiAj stg^Aj g^a^ §gAf°j x\& 

^SE £Cf£ APIBAH ^AFofOi ^SAfS g^sfe ^^°J ^^i £°j6K>1 ^ 

^1 MSI SSAF2J ^I^E^SOIP. 

01 di mbi 4-xi^ ^i?^ mmn, m^\ 01191= ^^^11 se^ oimsi 

^Af SlSl! ^0|1A12] MSI 4^X121 ^£E^ 10-30^^%^ ^AhM ^^ll6fDl XJl °| ^ °|SJ ^^^g 

^xispi ?i moi d^^irnp. msi ^xi°i ±s^j\ wmm mci ^22 ss^^f ^0^ ^^1 
s ^>ii api ?iei ^apf omsf xii^e 91^11^ b^^m 3oee% ^ 

^^121 gDH^ &#?|LHO0/d ^A^ g|oH£| g£ ^XIS 9I6K)1 bl^g 100t 01^21 y ^ 

^ ^^ISOHSOR'/H MSI 4 s XI Oil PSKM ^gOH(good solvent)^ POUSO^IMOm^OIH, CI (HI 

^HSOmiH, N-DH1-2-HISSI&. C|Otli!*]^AK)IS. 2-HISIE! ^OllAi SE^ 2g Ol^ S&6|- 

Oi PS°1 gJf*Jie£ gSHAm 4- 9i^m B\0\ Ahg^Cf . 

01 ^901IA1, S^^IMS ^Af goHoj g £ d^oj ^>,^ m y [9} sxjg ?|6^ MSI ^ 

xi 2} s^i SDHoti mi\s.\o\ sj^m ^^a^aion msit 4- 
^^1 ^^uiiee ¥^ig, mm &mm, ^g^ ^i^xf eoi ^wsiq. 

ssiofg^i ^g^2^ a^Ei^ai ^^igDHoii a\mo\ nm^^ & 

mm m&m, oii&s e^j 1^ ^e, on^^i^sig, H^^esi^, Eiieeionmi^j esi^, 

esiAii^i m qj\ mm oimhi ^sxi soiiai ^^^^ M£i ^ -xi°j p°igroii amoi a 

H 4HH^|X1 S PUT 4^ 2iP. 

nam- ^^^01 ^a^ g^oi M^safoixin &mi\ ^^afxi ^?>m, mD\mo\ ^22 

p^oi umxMi £ich ^Af^jn ^4>£jg ^stsKw ^^i goBoii paioi o-Aomm^ g^f 

H^X} ^A^g^oj S£g e^AI^ ^ OfUSf MSI 4 XI Ui Oil LHXHmOj 2iP 

^AllAI M0I1 g5Hgo^AM ^£1 ^^^g e^A|51 ^fe 9iO\ m*\& . §W. ^ 

H6| »IS 21 fM^i £iJ6Pl gOIShP. 

^^I2i n^xf sfim^A^ Msioiige!! esie, Msibiy mm, Msibiy himsi^ eoi m 

§1 4- 2i°D1 S^f^g S^f@ &AI- 21^21 §£^f 21-COII/d ^S6fOj 2,OO0-60 r 0O0CPS^|- 3^ & 
A}- ^eiiO||A12| 0-40^ ^% 6fe >|0| °|2J ip^gHf ^Ah21 gOl^g ?imOi b^^61 

P. 

^Af ^9iJ£| g£^f 2,000cps SP S^Olte ^^1 5^21 «^£J^I 01 SIM ^El OFUSj- 

^Af^£ Pllli} SS0I OlSI^IXI^ 60,0OOcpsSP ^ 3^ ^A^^ gf2 ^2J ^il^OI ^(HXI^ll 
SP. 

§1^21 ^AI-CHI SiOlAH gH°i|£J §2^1 ^ XJI^AI S| ^^Oil 4^1 SP. 

^2^01 g^^^ SIGS ^OIUXI SES ^Af feOIS ^ 8*01 gEU e.^ 

^oi PHwxii) gn^oi as xiig[ ^^j#i m*=?^D\ e^eoixiu ^ai- ^se Biif^^i m 

^ 8iH ^Afe ^^21 £2£&Hf EiTOI ^0\L\D\ ^p. 

LH^Oll 2! 01 LHH^OI X\mm ^^#01 SJ^ ^5!^^2| P|g2^ 0| = W£j P5« 01 
Oil ei§Sh01 X|^^?i SJ S§^5#(macrovold)0| ^©8H>, 2ISS£ XI ^^j#o^ £j 



10-4 



^1995-0007322 



et« %\om lh^ e:n™oi sjv §2°Jiap mnj\m ?[Mot m 3oip. 

OUIOIlAi g:H^2l I2?fb glU^S LjEIUi^ XI4^Ai MZ\ 15^1^2} N-Oill-2-nieEI^ 

2om&*¥^. o\mo\x\~: &mmm c\mmoiM\momo\± goiioii S8H& §^ soomig 

^201 Al^lfeBI HS^ §2°-!|2| gfg ml2j 4*Xl£ 5Aleh 2°^Ai 4**1 3* 4^ gZQ^OI 3 

n 4*xPt gn^oi yp. 

01 ^§011 AjQJ LH^OII X\m& ±?imo\ 4PIXI PS£ g*#^3E# ^ 01 Oil PJSe! ^e^ZES 

UgcKn S0I5MI Ol^OiXI &AI- ^OIS 4* ¥18^01 UiV ^fllHi §2^b 

10-20, S£ 5-20cps2] S?Pl bM^StP. 

&:>l2f I>g gH^H^Ai MSI £SOI| dlSKM & gOH(good solvenOPJ POilil (HAHH (»DIE. P 
CHIS HSO^IE, N-DHl-2-HlgaiS, 2-EIEIE!. POHH^AhOIH Oil&g, Oll&g 

ITS mHD\ 7-10 S£ 3H0cps2j XlfljQJI, Xi§E2| big OH (none solvent) SI Oil HE) eBIS. H 
eaig. S£l Ail & ITS §231 20-30, S£ 30-100cps2| IQgU^h 2§£°l big OH (none 

solvent 15 S»8K>| gH^ 10-20. g£ 5-20cps2| g^M *ll£5[01 Ahg&P. 01 3?I CHI 

M mH1\D\ 200l#iJ(IHi=: &JI2} l*g LH^S^Oil &2J JI^OI g^aU LH^£j 

J| J3I3££|XI 3311 £JH, §2P^I 100161 21 LHS30II #2| 3IS0I ggSXI 8fe e 

HI g«P|- ZiP. 

2J^ gZQ^ 5 El ^^Oil □ShOl gfgQHSF Xfg£, XimH^SI dig OH 2] ^HgDH SEfe: X-I3S. 
XieH^SI blgOH B^°SAi §2^1 130lo>2| 301 d^^SfP. 

§]q?pi 1301^33 2JS92I pisoi ^ xi^#oi «!£j£ixi sfof ^£oi L\mm 

OFUP LH&^OI X16IQP. 

2J¥ g^2J O-100lC^XI Q&mJU ^ 9±^£\\ M2j S£^f ^4-^01 ^ 

X\H °|LH^Oil &^6fe &01 gQHS £J7il ^11^^ 4- 2iP. 

a& bies ^^^is s^ieon ^ m oh oi ai¥ en^ou ai ^oim 

AM ^SOIM 4- SiP. 01 ^90j|Ai°i %M ^01^ CMOOcm^ ^^6}21P. 

feOPI 100cm £P 3^ LH^ enroll oj^ ^^01^ 21S^^X| £!S£|Oi mLfl^OIIAI 

S§ SJ^^XI &@^01 21^011 xl^i SI S^SXI Si^DI, EES: ^31 
^?£2| e^Ah S}0| g^axi atfeP. 

sEgh e^i^H^ ^aii!^ gj uiven^Ph i^eoiiAi sga^Ai esA^2i g^ieoii^ sj^eizxii 

^3S0il IDiXI^ Xf^^Sf ^ESL|£ HB^ Pj^JAI^lO^ 6|W 2]^ i2 ^5S0j| S#A| 

H IIH^ e^A[2| £Q£ Htlf^ £<Mg AI3I3AH ^AfSfOlOf e!P. 0| EDI S^£Lj 

XfPJ^Of LH " gHfll2f ^A^^2i ^Af^5i{2J ^A^OI eOj| d}£| &£hX|fe 

□I XfOj^af ^£aQ 1-5dH eSA^2J S^SXI St^^Ai ^Pl 9JS^o 
£ E^OISP. 

oi ^^oii 2i8foi *ii££i ^^2[oj g^sjm mnmo\ ^i^2j is ^^^21 

PJS 0.2-0.4g/diner, Ui&^Ol 2-4^1^, m^£S e^2J01Il[ S ^ Oil M 100-400 x 10'Vcnf ■ 

min - atmOIH, ^SLHSOI £1^ 400^m2JQI b|6K)1 0| ^g0HA]2] ^^^^ 9iS^£ 

0.3-0.6g/denier, LHM 4-8^1^ m^^: 400-4000 x lo" 3 g/cnf - min • atm, LHS 100/Ji 0|^° 

^^I2J i^21 LH¥^I>XII2f 2£I0II 2| ^SM2j 15^g§ 3^ ^|^2J ^5A|2| 

SI5^^21 &§pj Xi^^Ah2l a^lS ^!01P 2^^M0|| 2|& e^A[2J JQI^^ ^^6KXj ^ 

^r^i2j m&m °\t\o\ ^\ eg ^^^i^ ^1^21 gs^^^oii u\mo\ w<-m\ 

^ ^^01 ^etOi ^^0! gOlQ^JZ ^£1^01 ^01 ^^2| &2i 012F gSEOII ^^6^01 

2Jgg,^4^^S, ^M^S^Oll m§2| OlXPh m 32^ ;ICH@Q. 

PSOII 01 ^92i d^5i& ^AIOIIS ^IIH&P. 

n^u, pg2i ^aioii^ oi m&m ap ^^i oieHsf^i ^afoi xiisa^ ^ 01 ^soi oie 

^A| Oil Oil e[S£lb OF L| P. 
[^AIOII 1] 

m^\ £E 4= XI 200gM ClOil^SSOmhOIS 700g, MSIbiy UlSai^ 100gS &7Hi 10013 Oil ^p_i 

m 20*C0ilAi » 2(81 01 ^A| ^^1 ^Af 0|g^§ ^POilM &#Sh^ gAIOil 

m^gn^e m/mmrn m^m/umm^mo\u\o\^\ ^ 40:10:50^^ ^^goH^ &wi 

^Af feOI 40cm, ^Af^£ 30m/m1n^^ 6101 21^ I2 0 -, H 2^ ii A^g& 2J^ ^A|- eH6h 

01 flH£(a) iJ *ll2£(a)2| ?5i 5>fe ^^61^ 01 g*92] M£| §5 *ll£8h2iP. 

gS^S (a)2f ^01 213 1.3mm, LH3 0.8mmPJ ^SAfSAi 2J^ 2l¥ S30I xlS 

e Oi Oil Xl^ Ol^OiXl Ui^^ yS^OI XII2E2] (a)2f ^Ol = 

0.3m, ^0! ^S|e P|g£j rr^^l PJS8I0I ¥JH1 1^i2j gf^ Qi^ ^?5i2S ( HdlH 

01 Oil 9JS6K)j 60m ^M9\ pg^ ^^^52J ^21^21 °hPfe SEH^ g^EIOi 

ai24P. g^Afg HOI 30cmS ilBSf^ Oil^AI 4^X1^ s e^^^ ^m&E ^Afel" 

§3} 1kg/arf2J 2I& COOilAi ^4^ 700 x lO^g/arf ■ min • atmOlftH ^X|^ 500002] Sj^M 

& (dexfran) 0.5%4-g^Oll Ai2| ^1^^^ ^M§° 100%SP. 
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{&D\ st2J J\7\\m 2*E±=r 0.55g/dinier$a^ UI^£J£ 45l8K4ko/crf) Ol^OI&oa u^/j. 

gafoi5E ^a^oi j|»axi a»p. 

[MAI Oil 2] 

MSI 4*XI 150g, 5aiOIIH@!BaS 350gS N-0lll-2-E|S£IS 500g2f 808}O| lOOtiOilAl g^H 

Aigj ^ 20^^ a 2*3*01 ^A^^e xiisshsaa. 

#?i oiesu ^eoiiAi °j^ai3i^ gAioii ui^aoii lh^^ii^o^ oil a a- 

2-EIS £1^=80/202) Sfg^SOHS ?\t[&M 21 ¥ g]Q^°^ 100t:gS AfgS^ 21 ¥ §2^51 *l 
9 50m/min2| ^SE^ SA18121P. 

»a»» ^ 1001221 ££oiiai 12AIZJ- sjxiej ^ s^skx oi m&mM &&&& §ai 
sts 22*p. 

&JI2J 219 1.8mm LH XI 1.0mm2| e^^^Af^ 2J£3^ Xliie* X|&^?£^ 301 

2*12 LHSS^ = 0.1*fln2| J 1 52] 5BI2I- eiS^OI ^JHI 2*m2J P§£| X|XI# §J 01 

oil ejsmoi xi£W£ as ss^soi .tia^ ^ xi^^s a ss^ssoi eiub 35011 as 

& SJ^SSI 1220OI ^JH8fe ^EHsl 1^301 2A&Q. 

OI 15Ah§ ^AIOII 12] ^Si ^Ol <PIlf£j, }|3II^ S3! 1kg/atf2] &Bf8}0IIAI 

1800x 10" 3 g/arf • min - atm , ^XfU 95,00021 S£| diyEISEIS 0.5% 4-§^0ilA| XOMOI 
90%0l^0|2iOQ| 5PI&(5kg/cnf)OI^OI2tSCM AfSSKMS ^£j2J xm?\ ^ITSXI St 

2*P. 

[^AIOII 3] 

MSI 4- XI 185gm «U*0Omfi 15ge POIIIOFAIIMOI-D^IH 800^ S&mOl , 1001CS D\mt\ 

04 &SSI SSHAI2J * 201C^ a^AI^ SMS^S SISBQ- 

oi ^a[ oi e mm in eon %bm?\&m, saichi lhvsoii eni^Ai a/ommaBis 

/□DII^O^IMOmmiH^ 2*2f 25/30/45°^ a&gOHS ^£j^0j 9MfeO| 20cm^ 5[0\ m 

a 2\^mn^^ ms= 45f &Mmo\ 24aizi ahi m & m «he (t>) ^ ai2E (b)2i ^ 

£p|£| M£| &^2|° XI1 1 EE (a)2f i>£ §gJ^?£^ 2I3 1.0mm. LH3 0.5mm , 3He& 

XIB1& ±H*J» OI CHI &JSm01 X\&=?£lD\ LH^o^ «*&EI5a°OI. LHSS^ XII2E(b)2[ gfOI ^ 
0.5^1 ^01 1/zmHl ^2.|eA|2J ^ISOI ^HSS 70%S^M 3 Oil eiS^OI S§?5P| 50/^i2| ^|=£ g 

01 e^AIS ^AIOII 1jU ^S25 S^fel ^31- 1^1^ ^^5^0ilAi2i ^^P^ 1 ,000 x 10* 3 g/oif 

•min-atm OIH »»» 40.000SI MZ\ OI y SISBI^ 0.2% 4>§^2| ^SIS^ 90% OI^Oi2iI2 }|3I^ 
SiSSE^ 0.5g/denier r LH^ti 53lgf (5kg/cnf)0l^0l2iO01 A|-ge|-01E ^4=^2| &± 

^^1 OIIOIlAi m ^ 21^01 01 ^9011 21^ ^5^1 SIH^Oll^ □ I All el PISCMI 2|e! x| 

^ei ±?imo\ ^^goi 9in lhh^^oii^ ^sih^2i 3is°^ srs pe^ ^^^^^f ^ 

g£IH 01 Oil 0& ^i^^;! 2J££^2| XI ^ ^521 &ZHI Cfg^ £*#^£2| s^#0ll 2112^ 
(57) 

1 

a|2| 2J^^ 2IS30II QIAIlei 5Si i^fe xl^e! m\H LH^^ LHS3 0I ^S!^(sl lt)#2| 

S0^ISS PS^ ^5§i ^XIU 2i^2 OI Oil OIS6I01 2|^ ^ y^OIIAl S3 oi m 

^#^=£ ^^5jo^ ^Xl^ XI^^S g! g§?2E5f ii5|2 OIMOI eiUfer 5011 PS^ 

^^52] ^^§01 ^XHSfe ^^i#-X|^^5g-P-S^ ^^?2i-S§75§-Q5^ ^^95§ 

2i 5m ^^si ^^a^ 2§ ^§125 ofe mbi es 
2 

flimOII 5iOjA1, ^^g^ 0.01/zm D|^2J □|All& SS°J ^1525 0|ipO1£! 6|^ e 

3 

fll 1^011 910\M, X\^=?^ SI Si^fc ^P|2j 2J¥ S Uj^ CI5^ ^^^^EgOIIAI 

^ ^^^52j e^#^si 5301 e^iai^ EII0|IH(taper)^2| 751 3>H 

P5^ ^^^521 ^21 ^§2? 6fe 15 ^^Sf. 

4 

WHS 3Eb »I3^0II XiOlAi, Xl^^5£^ Lfl - £ISS^O||A| 0. 1/fli 0|8f2J 531 »2 ^¥82.^011 
S^tJ 5 
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jiii»oii saoiM, gja^ei mzim^ ^ &*o ¥^21 1/2001^0111. mm^ 0.01-10^21 2 

£!?r£(open-pore)°? 01^01X1 9l9.D\ Z\X\t= Lfl ■ 2J¥S20il^ eZ!^XI21 ^2| XE.I2I tiD r 
1/10-10/12! ^S^S Slfc iS 

m=?m 6 

XII1&0II &CHA], LHS32I XI XI HI ^ ^ o.01-5//m, ^0| 0.02-10/^21 JI^OI 

40-80%? £XH6 r *r UiS^^ 01011 eiS^OI 0.01-10^21 Jl^Copen pore)^? 01^01^1 CIS^ 

£r&xixi§oi ^w\o\& wwomm 9 3§ eii= §g 

a?» 7 

sai ^xi2i &d\m si oiM2i ssgon^ oi^ch& ^af^j^m o\m&m ±mo\\M °^api^ 

SAI Oil ineLH^2l S0|| 6H& 9£l 4>Xl2I gJgQH2f XHgE XHg^SI til g OH 3EII! 

HMH^^ disopi m± 2g^oi&o? m^sin^is ^ai^ai gjigoii msaiu a 
@ 2i^g^^^ ^aiu an ^eoiiAi stg^Ai g^s^ e^M2i xfews^sspse »s 

£S AI3I3A1 ^Af^Ol iSAIS £!&6fe 9J02I ^£JM ^J2 ? }|XH2| ^£ 

s 3fe ^ai ^^^2i *i£^*j. 

m=?m 8 

0IM2] 51**!*! SBNSOIIAI <y^5r01 AhgS^r 31 sfe MEI ^X! 

mmM io~3oee%2i ^a. 

a^s 9 

M7m0\\ 9iO\M, m^9\ gOHfe til^g 1001C 0I&2J y^l^^ S'OHSAI ^SOB □ 

QfOI gJgOH(good solvenot)&] 3i ^S. 

a^s 10 

J9I7ST SE^ XII 10ft Oil Af g*A|- ^ei|2| §DH^ QQUSI OMISOJDWIH, QIDII1 2S0fDIE, N-tHI 

m-2-mmz\^:, c\mm *i^mois. 2-m ai E! eoiiAi ieoi& ^sch Ahgsife 3§ si 
a^t^ n 

X||7^0ll 2i01Al. g^^lfe ^JIS. H^X^Al ^1CH£ m 01^21 ^A^ S CHI 

a^?s 12 

311 mOII 210\M, ¥^IS^ &^ts, S5fOh0 ^A^^Oll 0-7e&% feE^ ilJftlfer 

a^t^ 13 

flin&oii ^cH/d, mi?, Dii&e, oii&m ^2i 1^ mm se^ 01^21 °£xii eoii/d i^ 01 
'a^?a 14 

amsoii 9io\M, nmxt: MEionieieai^, mei uiu ^m, m^\ uiy mgai^ eoiiAi 

^^6^04 ^A^oh AH 0~40^% ^^f£l^ 3i sfe 

a^^ 15 

WI7&0II 9iO\M. ^Af^oH2| 2,000-60,000^!! 95 Of ±21 31 6fe g^S. 

a^s 16 

J3I7&0II WOl/H. Ul¥ 9BI ^^2| gfgDH2| XH§£, «eH^2| dig OH (poor sowent) 91 

2gH^|2| dl§DH21 514: I^^OI^rOI etl£JCH g^^PF 10-20, g£ 5-20cps2| g?iO|| 

a^ir 17 

«!7Soii aioiAi, sj¥ §n°-i!^ e. se^ #ei ^oii mto\ grgQHSF xiss x\ dig 
a^?& is 

M7® SEfe fll17&01IAI 2I¥ gH^2J 0 < C-100"C2J 31 ^S£5 5 r ^ 

a^^ 19 

3I7&0II 9JL0\k\, ®\\ ^01^ (h-imfij 5dS ^S2£ 6te 
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(54) THE AROMATIC POLYSULFONE HOLLOW FIBRE MEMBRANES FOR THE EXTERNAL PRESSURE 
FILTERING AND A METHOD OF MANUFACTURE THEREOF. 

O Abstract 



Machine Translation 



Human Translation 



This invention relates to the aromatic polysulfone Hollow fibre membranes in which the permeability and mechanical 
property are excellent and which is suitable for the ultrafiltration purpose of the external pressure method and a method 
of manufacture thereof. The polysulfone Hollow fibre membranes at this invention has the warped surface with 5 layered 
structure of the skin layer - finger-like structure layer - porous mesh structure layer - common duct tapeworm - porous 
mesh structure layer in which and, an implosion has the porous mesh structure layer in which the lower surface has the 
surface porosity on the slit and which is thus the elaborate skin layer of the minute air bubble adjacent and in which the 
finger-like structure and the cavity structure in which the court noble over the time consecutively,sequentially,serially 
grows in the outer side and inner side to the intermediate layer develop and in which the intermediate layer of the 
porous mesh structure exists in the place where these meet. The mechanical strength at the Hollow fibre membranes of 
this invention is the tensile strength 0.3-0.6g / denier, and the pressure tightness 4-8 pressure and the permeability is 
the maximum 4, and the OOOx10 - 3 g / cni • atm • min. While extending when when extruding the dope which is 
polysulfone resin, additive, and organic solvent made in the double pipe type nozzle, the Hollow fibre membranes of a 
structure uses the inside coagulant as the good solvent of the polysulfone resin and mixed solvent of a nonsolvent and it 
emits to the airborne or the external condensation liquid tub, the Hollow fibre membranes of a structure is manufactured. 



► Representative Drawing(s) 



Figa 

O Description 

2 [Title of invention] 

3 The aromatic polysulfone Hollow fibre membranes for the external pressure filtering and a method of manufacture thereof. 

4 [The simple description of the drawing] 
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5 The inner surface enlarged photograph of the Hollow fibre membranes in which the section enlarged photo of the Hollow fibre 
membranes obtained with each embodiment of this invention, and Fig. 2 of Fig. 1 I) I) is obtained with each embodiment of 
this invention. And figure 3 is a correlation chart about the permeability according to the film thickness of the Hollow fibre 
membranes of this invention. 

6 This gun did not give mention of the technical content since being the main part disclosure gun. 

® Scope of Claims 
Claim[l] : 

7 The polysulfone Hollow fibre membranes, wherein the elaborate skin layer and the inner side having the court noble which is 
minute in the warped surface are comprised of 5 layered structure of the skin layer - finger-like structure layer - porous mesh 
structure layer - cavity structure layer - porous mesh structure layer in which the outer side of a film is thus adjacent and the 
finger-like structure and the cavity structure in which the court noble over the time consecutively, sequentially, serially grows in 
the outer side and inner side to the intermediate layer develop and having the porous mesh structure layer in which the lower 
surface has the surface porosity on the slit the intermediate layer of the porous mesh structure exists in the place where these 
meet. 

Claim[2] : 

8 The Hollow fibre membranes of claim 1 , wherein the skin layer is made of the air bubble of the minute court noble less than 0 
0. 1/zm. 

Claim[3] : 

9 The Hollow fibre membranes which is done by the feature of a phase that it has a structure on the taper and a structure is 
connected to the porous mesh structure of being the intermediate layer of claim 1 , wherein in the finger-like structure and 
cavity structure, the court noble is over the time consecutively,sequentially,serially increased to the intermediate layer of the 
porous mesh structure in the outer skin layer described in the above and inner side porous mesh structure layer. 

Claim [4] : 

10 The Hollow fibre membranes of claim 1 or 3, wherein the finger-like structure has the court noble less than 0.1/zm.in • extrinsic 
front surface side and it has the court noble of at the inside intermediate layer. 

Claim[5] : 

11 The Hollow fibre membranes which is a thing done by the feature of a phase of claim 1 , wherein the intermediate layer which 
is the porous mesh structure is 1/20 or greater of the film total thickness; and as to a location, the ratio of each distance to the 
intermediate layer is 1/10-10/1 in • outer surface while being made of the openend processing (open-pore) of*** 0.01 ~1 0/zm. 

Claim[6] : 

12 The Hollow fibre membranes of claim 1 , wherein it becomes the porosity meshed support layer consisting of the width 0.01~5 
pm, and the open cell (open pore) of 0.01 ~10#m and the lower surface over the thickness 1/an less than 1 0/zm, and as to the 
open cell (open pore) of 0.01 ~1 0/zm and the lower surface, the slit phase air bubble of the length 0.02~1 0/zm exists as the 
apertured rate 40-80% the porous scaffold of the lower surface is thus adjacent. 

Claim[7] : 

13 The manufacturing method of the polysulfone Hollow fibre membranes which draws to the speed which is fast than the free 
dropping speed of the hollow fiber which is formed while being discharged in a nozzle when dropping to the outside 
solidification bath after discharging on an airborne while extruding the dope consisting of the polysulfone resin, an additive 
and these common solvents in the double pipe type nozzle and injecting the inside coagulant in which the good solvent and 
low point of the corresponding polysulfone resin a nonsolvent and high-end of the base coagulation edge the nonsolvent of 
the high coagulation edge is mixed in the hole of the nozzle inside over the minimum binary or at the same time has the 
structure of claim 1 practicing a series of method radiates while drawing to the speed which is fast than the discharge velocity 
of the hollow fiber when directly discharging on the outside solidification bath and for forming the hollow fiber to a feature. 

Claim[8] : 

14 The method which the polysulfone resin is the concentration of 1 0-30 weight% to a method among a dope of claim 7, wherein 
the polysulfone resin selects between the aromatic polysulfone polymer, and the aromatic family polyethe sulfone based 
polymer or these chemical degeneration polymers and it is used. 

Claim[9] : 
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15 The method of claim 7, wherein the solvent of a dope is the good solvent (good solvenot) as the field volatile organic solvent 
more than the boiling point 100T: about a polysulfone. 

Claim[10] : 

16 The method of claim 7 or 10, wherein the solvent of a dope is selected as 1 kinds out of a dimethylacetamide, a 
dimethylformamide, N-methypyrrolidone, the dimethyl sulfuroxide, 2- pyridine and it is used commonly. 

Claim[ll] : 

17 The method with a feature a thing of claim 7, wherein an additive is added to at least a dope more than the first class as the 
inorganic salt, the alcohol compound, and the water soluble polymer. 

Claim[12] : 

18 The method of claim 1 1 , wherein the inorganic salt is added to a dope to the calcium carbonate, the zinc chloride etc. to 0-7 
weight% concentration. 

Claim[13] : 

19 The method of claim 1 1 , wherein in the alcohol compound, 1 including a methanol, the ethanol etc. selects between the 
alcohol or these derivatives over the first class and the alcohol is 0-40 Jungrang % concentration added among a dope. 

Claim[14] : 

20 The method of claim 1 1 , wherein the water soluble polymer selects between the polyethylene glycol, the polyvinyl alcohol, 
and a polyvinylpyrrolidone and it is added among a dope to 0-40 weight 0 /© concentration. 

Claim[15] : 

21 The method of claim 7, wherein the viscosity of a dope is 2,000-60,000 center poise. 
Claim[16] : 

22 The method of claim 7 f wherein the inside coagulant is mixed in the good solvent of a polysulfone over the low viscosity, the 
nonsolvent (poor sowent) and high viscosity of the base coagulation edge, and the minimum 1 component of the nonsolvent 
of the high coagulation edge and the coagulation edge belongs to 10-20, and the range of the point drawing 5-20cps. 

Claim[17] : 

23 The method which the external condensation liquid the good solvent and low point are the mixed solvent of the nonsolvent of 
the base coagulation edge as to claim 7 about the water or the polysulfone. 

Claim[18] : 

24 The method which the temperature of the external condensation liquid is 0V~W0V in claim 7 or 17. 
Claim[19] : 

25 The method of claim 7, wherein the radiation height is 0-1 m. ( 
Claim[20] : 

26 The method which the drawing rate is 1-5 times of the free dropping speed and discharge velocity as to claim 7. 

27 ^ list of reference: it discloses with the initial application contents. 
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